Abstract. The ontogeny of the thyrotrophin-thyroid axis during the first trimester was studied in 104 bovine embryonic thyroids taken from foetuses of crown-rump length 1.4 to 19.2 cm (25\p=n-\120 days). The (Jost 1966) . However, the ontogeny of the TSH-thyroid axis during the first trimester has not been fully described in any species nor has the foetal bovine thyroid been studied in any depth.
the foetal tissue displayed radioiodine uptake by 25 days of foetal life and the uptake increased with age. TSH caused a further increase in radioiodine uptake in foetuses of 40 days or older. Incorporation of radioiodine into MIT and DIT was apparent at 25 days and into T3 and T4 by 40 days of foetal life. Addition of TSH increased the proportion of total radioiodine found as DIT and thyroxine in foetuses of 40 days older. This TSH stimulation of radioiodine incorporation increased with age. However, the proportion of radioiodine found as MIT and T3 was not affected before 120 days of foetal life. This was in marked contrast to the adult thyroid where the proportion of radioiodine found as T3 was increased by the addition of TSH. It is concluded that the foetal thyroid can respond to TSH by at least 40 days of foetal life and that this response differs from that seen in the adult.
Considerable data on the ontogeny of the pituitarythyroid axis is available for rat, sheep, and human (Shepard 1967; Fisher et al. 1977) . It has been found that the gland develops in distinct histological stages progressing from pre-colloid to follicular. It is not clear if the growth of the foetal gland or the formation of thyroglobulin require TSH al¬ though it has been reported that hormone synthe¬ sis and iodine uptake are TSH dependent (Jost 1966) . However, the ontogeny of the TSH-thyroid axis during the first trimester has not been fully described in any species nor has the foetal bovine thyroid been studied in any depth.
In a previous study (Avivi et al., in press) on the thyroid function of the early bovine thyroid, it was found that embryos as small as 1.2 cm (25 days) crown-rump length (CRL) contained radioimmunoassayable amounts of both T4 and T3 (4 and 6 ng/lobe, respectively). Fig. 1 illustrates the time course of labelled iodine uptake by bovine embryonic thyroid (90-120 days) in the presence or absence of 0.5 mU/ml TSH.
Following a lag period of 2 h, the uptake of labelled iodine was significantly elevated. In the presence of TSH, there was a significant decrease in radio¬ iodine uptake during the lag period, but iodine uptake was significantly raised above the control by 3h. Fig. 2 illustrated the effect of the concentration of TSH on radioiodine uptake over the range of 0.1 to 2 mU/ml. Radioiodine uptake into the tissue required concentrations of 0.3 mU/ml, or higher. Addition of TSH (0.5 mU/ml) increased incor¬ poration of 125I into DIT and thyroxine at all stages of development after the primordium was formed.
In contrast, little or no effect was seen on the per cent of radioiodine incorporated into MIT or T3.
In order to determine how the incorporation into iodoamino acids was related to the lag period noted in Fig. 1 , bovine embryonic thyroid days) was incubated for 30 min, and both radio- iodine uptake and incorporation measured. Table 3 illustrates that the decrease in iodine uptake was unrelated to the incorporation of radioiodine into DIT and thyroxine. Both compounds were signifi¬ cantly elevated after 30 min of incubation in spite of a net decrease in radioiodine uptake. 9.7 ± 0.3 12.1 ± 1.2* 0.3 ± 0.05 0.6 ±0.1* 76.3 ± 1.9
1.6 ± 0.7 22.2 ± 4.6 12.7 ± 1.6 1.2 ±0.7 1.0 ±0.4 58.6 ± 3.4
1.0 ±0.1 20.0 ± 3.7 21.1 ± 3.4* 1.4 ± 0.5 3.1 ± 0.7* 50.2 ± 2.2 2.1 ± 0.4 27.2 ± 3.2 19.8 ± 1.5 3.1 ± 0.4 3.3 ± 0.2 40.3 ± 2.1 2.2 ± 0.8 29.1 ± 2.7 39.5 ± 2.0* 3.0 ± 0.4 11.1 ± 1.1* 14.4 ± 2.3* 1.0 ±0.2 31.1 ± 3.1 21.1 ± 1.7
4.1 ± 0.8 4.0 ± 0.6 33.9 ± 1.7 0.7 ±0.1 30.0 ± 4.2 42.2 ± 2.7* 3.0 ± 0.4 17.2 ± 3.1* 7.2 ± 0.5* 0.9 ±0.1 34.1 ±2.1 24.2 ± 1.6 5.0 ± 1.0 25.7 ± 0.8 10.0 ± 3.4 3.5 ± 1.1
15.4 ± 1.2* 28.4 ± 3.4 10.4 ± 1.3* 43.2 ± 3.2* 4.7 ± 1.1* 1.5 ± 0.3 a Per cent of total radioactive iodine recovered on TLC. * Significantly different than without added TSH, at P < 0.05. The foetal bovine thyroid slices used in our study did however, differ from the adult in one impor¬ tant aspect. Addition of TSH in the adult resulted in an increased incorporation of radioiodine into T3 while the foetal thyroid showed no such response. Since it is generally agreed that nearly all the T3 in the foetus is of thyroidal origin (Chopra et al. 1975) it seems possible that the serum T3 deficiency characteristic of foetal sheep rat and man (Chopra et al. 1978; Fisher et al. 1977 ) is related to the low synthetic capacity for T3 by the foetal thyroid as demonstrated in this study, and not solely due to the lack of extrathyroidal metabo¬ lism of T4 (Chopra et al. 1978) . Our observation of enhanced T4 synthesis evoked by TSH may be directly related to the concomitant increase in DIT:MIT ratio. Similar data were reported by Nataf (1968) ( 1975) reported that the ovine embryonic gland is necessary for proper development of the lungs and nervous system and also critical for the survival of the newborn. Since the iodothyronines do not cross the placenta (Dussault et al. 1972), T3 concentra¬ tions in the foetal blood is very low and there is no extrathyroidal conversion of T4 into T3 during pre-natal live (Chopra et al. 1978) , it is possible that thyroxine is the major active thyroid hormone in the foetus as opposed to adult where T3 is the active hormone (Oppenheimer et al. 1979 ). Some sup¬ port for this concept may be derived from the recent report of Galton & Cohen (1980) (Shemesh et al. 1978) and that the placenta does contain an hCG-like substance and a LRF-like substance at this time (see Shemesh 1980 for review).
